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WHAT IS CLAIMED IS: 
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1. A process for preparing highly esterified polyol fatty acid 
polyester by interesterifying polyol containing more than about 
Nu>ur esterifiable hydroxy groups and fatty acid ester of easily 
removable alcohol in a heterogeneous reaction mixture wherein said 
easVly removable alcohol is removed and said process comprises an 
improvement selected from the group consisting of: 

(%) the polyol is a particulate solid that has had its 
\ particle size reduced by mechanical size reduction to a 
\particle size of less than about 100 microns; 

(2) rhe process is a continuous process in which the initial 
catalyst level is from about 0.001 to about 0.5 mole of 
catalyst per mole of polyol; 

(3) the imtial stage of the reaction contains soap emulsi- 
fier a&a level of from about 0.001 to "about 0.6 mole 
per mole\of polyol; 

(4) after the ^degree of esterif ication is greater than about 
60%, and th\ soap is insoluble in the reaction mixture, 
removing theXsoap by filtration or centrifugation in a 
continuous process; 

(5) unreacted polyol\ having particle sizes above about one 
micron is removeV, before any soap that is present 
becomes insoluble, iji a continuous process; 

(6) the molar ratio of tire total ester reactant to each said 
esterifiable hydroxy Vjroup of said polyol in the 
reaction is from about 0V9:1 to about 1.4:1; 

(7) the temperature in the iiritial stage of the reaction is 
from about 130°C to about r40°C, and in the final stages 
the temperature is from aboutk80°C to about 135°C; 

(8) said easily removable alcohol \s a volatile alcohol, the 
pressure is maintained at from\about 5 to about 300 mm 
Hg and the removal of the volatile alcohol that results 
from the interesterif ication rearaion is assisted by 
increasing the mass transfer are\ of the reaction 
mixture; \ 




V 

■r^ v 




(9) the initial stane of the reaction is carried out under 
conditions to maintain a level of lower partial fatty 
acid esters of said polyol in an emulsifying amount; 
(10) at least the final stage of the reaction is carried out 
under conditions aibproaching plug-flow conditions after 
40 the degree of este^if ication of said polyol is at least 
about 50%; and 
(11) mixtures thereof, 

2. ^Hje process of Claim l^wherein the polyol is a particulate 
solid thatNjras had its particle size reduced by mechanical size 
reduction and rta-s a particle size of less than about 100 microns. 




3. The process of ClaTftK2 wherein said particle size is less 
than about 50 microns, 

4. The process of Claim 3 wherein sa>dvj>article size is less 
than about 10 microns. 

5. The process of Claim 1 <Which is a continuou - s process and in 
which the initial catalyst level is from about 0.01 to about 0.1 
mole of catalyst per mole of polyol. 

6. The process of Claim 5 in which the catalyst level is from 
about 0.02 to about 0.05 mole of catalyst per mole. of polyol. 



7. The process of Claim \ wherein the initial level of soap 
emulsifier in the first stageljf^Sie reaction is from about 0.001 
to about 0.6 mole per mole of polyol 

1 

8. The process of Claim ^ wherein said initial level of soap 
emulsifier is from about 0.2 to about 0.4 mole per mole of polyol. 

9. The process of Claim 8 wherein said soap emulsifier is a 
potassium soap of hydrogenated fatty acid containing from about 10 
to about 22 carbon atoms. 
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10. The process of Claim 1 wher^Hf the process is a continuous 
process and in which: the ij3>f1al catalyst level is from about 
0.01 to about 0.1 mole of^ecitalyst per mole of polyol; the initial 
level of soap emulsi£r£r in the first stage of the reaction is 
from about 0.0001/to about 0.6 mole per mole of polyol; and the 
polyol is a scnid that has had its particle size reduced by 
mechanical >size reduction and has a particle size of less than 
about 50yffncrons. 



11. "The^rocess of/ Claim 10 wherein said catalyst level is from 
about 0.02 tlr->a^oJy 0.05 mole per mole of polyol; s-aid le^e-l- of. 

siffer is^rsq^bout - 0 - ,,2 - to about 0.4 mole per - mole of 
4>o 4 yo1 i- and said polyol isSuccose having a particle size of less 
than about 10 microns. 




12. The process of Clai 
ester reactant to ea 

polyol is from about/d797l to about l.JPrl. 



10 wherein the molar ratio of said total 
d esterifiable hydroxy group of said 



J* I 



13. The process of Claim j^wherein said molar ratio of said 
total ester reactant to said esterifiable hydroxy group is from 
about 1:1 to about 1.2:1. 

14. The process of Claim ys wherein the initial stage of said/^ ° 
reaction is carried out under conditions of backmixing until the 
average degreeof e^terif ication of the polyol is from about 20% 
to about 70%, {^provide sufficient lower partial polyol polyester 
to aid in solubilization of the polyol. 

15. The process of Claim 14 wherein the initial stage of said/^ 
reaction is carried out under conditions of backmixing until the 
average degree of esterification of the polyol is from about 35% 
to about 60%. 



16. The process 
reaction are carri 
degree of esterifi 




wherejn the final stages of the 
al^I^nlJw^^ the 
d polyol is at least about 50%. 



t 
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17. The process of Claim 10 wherein any soap that is insoluble in 
the react i^TKjnixture is removed by filtration after the degree of 
esterif ication rfe^ches at Jeast about 60%, 

18. The process of Claim^SLO wherein any unreacted polyol and 
catalyst having particle sizes abo^e about one micron are removed 
before the degree of esterif ication'o^the polyol reaches about 
75%. 

19. The process of Claim 1 wherein the molar ratio of said total 
ester reactant to each said esxerifiable hydroxy group of said 
polyol is from about 0.9:1 to /about l.jPrl, 

20. The process of Claim V wherein said molar ratio of said total 
ester reactant to said eite rl^ta ble hydroxy group is from about 
1:1 to about 1.2:1, / ^— ^ 



21. The process of Claim 1 wherein the temperature in the initial 
stage of the reaction is from about 130°C to zpout 140°C and in 
the final stages i/s from about 80°C to about 



22. The process of Claim & wherein the removable alcohol is 
volatile'and the pressure is maintained at from about 5 to about 
300 mm Hg and the removal of \ the volatile alcohol that results 
from the interesterif ication reaction is assisted by increasing 
the mass transfer area of the reaction mixture. 

23. The process of Claim wherein the temperature in said 
initial stage is between about 132°C. and about 135°C. 





24. The proces 
15 to about 100 mm Hg 



23 wherein said pressure is from about 




25. The process of Claim \l wherein the removable alcohol is 
volatile and the pressure is\maintained at from about 5 to about 
300 mm Hg and the removal oAtfe^^latile alcohol that results 
from the interesteri f ication rfeacTfTon is assisted by increasing 
the mass transfer area of the reaction mixture. 




&5 



26. The process/^ 
15 to about 18D <fnT 
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Lim 25 wherein said pressure is from about 



27. The process of Cl^fm 1 wherein the initial stage of the 
reaction contains xTap emulsifier at a level of from about 0.001 
to about 0.6 ruefe per mole of polyol and the said initial stage is 
carried ojtfT under conditions of backmixing to maintain a level of 
lower/ffartial fatty acid esters of said polyol in an emulsifying 
amcmnt . 



28. The process of Claim 27 wherein said soap emulsifier is at a 
level of from about 0.2 to about 0.4 mole per mole of polyol and 
said conditions of backmixing are continued until the degree of 
esterif ication of said polyol is from about 30% to about 60%. 




n 
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29. The process of ClaimXl wherein the temperature in the initial 
stage of the reaction is Vrom about 130°C to about 140°C and in 
the final stages is from about 80°C to about 135°C, wherein the 
removable alcohol is volatnle and the pressure is maintained at 
from about 5 to about 300 ^m Hg, the removal of the volatile 
alcohol that results from uhe interesterif ication reaction is 
assisted by increasing the . mjass transfer area of the reaction 
mixture; -and wherein the initial stage of the reaction contains 
soap emulsifier at a level of Vrom about 0.001 to about 0.6 mole 
per mole of polyol and the saidlinitial stage is carried out under 
conditions of backmixing to maintain a level of lower partial 
fatty acid esters of said polyol \in an emulsifying amount. 

a 

30. The process of Claim ffl wherein the temperature in the 
initial stage is from about 132°C to about 135°C and the tempera- 
ture in the subsequent stages is from about 100°C to about 120°C. 



31. The~T)?7Tces-s--aJLJ^ the pressure is maintained 

between about 15 and about 100 mm 



32. The process of Claim 3l\wherein said mass transfer area is 
increased by increasing the Surface area of the reactor and/or 
sparging with an inert gas. 
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33. The process of Claimi29 wherein said mass transfer area is 



increased by increasing tfl 
sparging with an inert gas 



surface area of the reactor and/or 



34. The process of Claim /l wherein the initial stage of the 
reaction is carried out under conditions of backmixing to maintain 
a level of lower partial flatty acid esters of said polyol in an 
emulsifying amount and at l/east the final stage of the reaction is 
carried out^uricler %on9i tio^^tl^t^ 1 ^^ approach plug-flow 



conditions , 
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35. The process of ClaMi 34 wherein the temperature in the 
initial stage of the reaction is from about 130°C to about 140°C 
and in the final stages is ftrom about 80°C to about 135°C, wherein 
the removable alcohol is volatile and the pressure is maintained 
at from about 5 to about 300\ mm Hg, the removal of the volatile 
alcohol that results from tne interesterif ication reaction is 
assisted by increasing the mass tr^sfer~"Wea of the reaction 
mixture; and wherein the initikj^^^Sgfi^or the reaction contains 
soap emulsifier at a level o^firom about) 0.001 to about 0.6 mole 
per mole of polyol and the said^TrrH-al^tage is carried out under 
conditions of backmixing to maintain a level of lower partial 
fatty acid esters of said polyol Hn an emul sifying .amount. 




36. The process of Claim 35 /wherein the temperature in the 
initial stage is from about 1321C to about 135°C and the tempera- 
ture in the subsequent stages is from about 100°C to about 120°C. 

37. The process of Claim 36 iUherein the pressure is maintained 
between about 15 and about 100 mm Hg. 

38. The process of Claim 37\wherein said mass transfer area is 
increased by increasing the surface area of the reactor and/or 
sparging with an inert gas. 

39. The process of Claim 35\wherein said mass transfer area is 
increased by increasing the Surface area of the reactor and/or 
sparging with an inert gas. \ 
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40. Tmsi process of Claim ^4 wherein 4 - he process is a --& ont i nuous- 
- proc e ss ant^ in which? the initial catalyst level is from about 



0.01 to aboutNM mole of catalyst per mole of pplyo); the, initial 
level of soap eftnjlsifier in the first stage ofthe^rMcTi^n is 
from about 0.0001 ra about 0.6 mole per mole of polyol ; and the 
polyol is a solid tnSi has " had its particle size reduced by 
mechanical size reduction\and has ,a particle size of less than 
about 50 microns. 

41. The process of Claim 40 where>o said catalyst level is from 
about 0.02 to about 0.05 mole per mora of polyol; said level of 
soap emulsifier is from about 0.2 to about 0.4 mole per mole of 
polyol; and said polyol is sucrose having a particle size of less 
than about 10 microns. 



42. The process of Claim 40 wherein the molar ratio oXsaid total 
ester reactant to each said esterif ij^ble hydroxy group\^f said 
polyol is from about 0.9:1 to about l./F:l. 

43. The process of c ]^£ «2J^wherein said molar ratio of said 
total ester reactant to^said esterifiable hydroxy group is from 
about 1:1 to about 1.2:1. 

44. The process of Claim -3^_wherein the final degree of esteri- 
fication of said polyol reaches at least about 70%. 

45. The process of Claim 44 wherein the final average degree of 
esterification of the polyol is at least about 95%. 



46. The process of Claim 1 wherein the initial stage of said 
reaction is carried out undpr conditions of backmixing until the 
average degree of esterification of the polyol is from about 20% 
to about 70%, to provide sufficient lower partial polyol polyester 
to aid in solubilization of the polyol. 




47. The proces/ of CI arm^^S'Jwherein the initial stage of said 
reaction is carried outuncler conditions of backmixing until the 
average degree of esterification of the polyol is from about 35% 
to about /60%, 
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48. The process of Claim 4^<_wherein the final stages of the 



reaction are carried out 



under plug-flow* condTtionsTanS aft 



:er the 



degree of esterif ication of said polyol -w^at least about 50%. 

49 . ^TTre^jwiac^s^o^ Clafim 48 wherein any soap that is insoluble in 
the reaction mixture^T?^ a emQyedby filtration after the degree of 
esterif ication reaches at least aboul 



50. 



>s of Claim 




wherein any unreacted polyol, and 
catalyst having particTr^4dek_above about one micron are removed 
before the degree of esterif icatiorPof^tt^a^aolyol reaches about 
75%. 

The process of ^*™jJ$ wherein molar ^ra^t^o^ ^ said 
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total ester reactant to^said esterifiable hydroxy group^is from 
about 1:1 to about 1.2:1. 



52. The process of Claim \ wherein: the molar ratio of the total 
ester reactant to each said esterifiable hydroxy group of said 
polyol in the reaction is Vrom about 0.9:1 to about 1.4:1; the 
temperature in the initial W a 9 e °f the reaction is from about 
130°C to about 140°C, and in\the final stages is from about 80°C 
to about- 135°C; and said easily removable alcohol is a volatile 
alcohol, the pressure is maintained at from about 5 to about 
300 mm Hg, and the removal of flhe ^a^tnle alcohol is assisted by 
increasing the mass transfer arq^of tab reaction mixture, 

53. The process of Cla>flf 52 wherein unreacted polyol having 
particle sizes above^rtJout one micron is removed before any ^ouft P' 



is from about 




that is present becomes insoluble and the initial catalyst level 



501 to about O.jTmole per mole of polyol 



54. The process of Claim 1 which is carried out in a series of 
at least two reaction vessels. 



55. The process of Claim 54 wherein there are from three to about 
eight of said reaction vessels. 
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56. The process of Claim 1 wherein: the temperature in the 
initial stage of the reaction is from about 130°C to about 140°C 
id in the final stages is from about 80°C to about 135°C; the 
removable alcohol is volatile and the pressure is maintained at 
5 from afemut 5 to about 300 mm Hg; the removal of the volatile 
alcohol rkvat results from the interesteri f ication reaction is 
assisted by Nmcreasing the mass transfer area of the reaction 
mixture; the initial stage of the reaction contains soap emulsi- 
fier at a level ofN^rom about 0.001. to about 0.6 mole per mole of 
10 polyol; said initial catalyst level is from about 0.01 to about 
0.1 mole per mole of polV^l; the molar ratio of said total ester 
reactant to each said esterrfqable hydroxy group of said polyol is 
from about 0.9:1 to about 1.4:fc: the polyol is sucrose having a 
particle size of less than abouK 100 microns; the unreacted 
15 sucrose is removed after the degree <rf\esterif ication is at least 
about 15% and before the soap becomes in^luble; the said initial 
stage is carried out under conditions of badqnixing to maintain a 
level of lower partial fatty acid esters of\aid polyol in an 
emulsifying amount; and the final stages are canned out under 
20 plug flow conditions after the degree of esterif ic&$ion is at 
least about 50%. 



process of Claim- SGj^wherein the soap emulsifier is 
aft^^the defifee of esterif ication is at least about 60%. 



58. The process of ^N^im 1 wherein any unreacted polyol and 
catalyst having particle sms above about one micron are removed 
while the soap emulsifier is softfrh^e in the reaction mixture and 
before the degree of esterif ication i^^the polyol reaches about 
75% «-a nd w herein — thft temperature in thpN^tiai ctagn-nf the 



— reaction — is — from ahn »t I30°f tn ahmjt 
st ages - is - from about 80 ° C - to -about- 



J_n — the — final - 



59. The product prepared py the process of Claim 1. 



60. The product prepared 





process of Claim 52, 



61. The product prepared b^ the process of Claim 53, 
RBA/rmj/bh/Appl : 167 



